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MANUFACTURE OF FURFURAL PRACTICABLE IN HUNGARY

Dr Lorant Boreodi

Procurement of sufficient domestic raw materials is the major problem of
Hupgarian industry. Many basic materials may be produced from by-products
which bave never been utilized up to now. Furfural is such & material, and it
way be manufactured from wood and agricultural scrap.

Furfural has been known for a long time and many uses for it have been
worked out, but later discontinued. Today, furfural 1s in the foreground again.

Furfural and its derivatives are used in the manufacture of many industrial
materials, substitutes, solvents, and drugs. Il is used in the synthetics,
leather, and rubber industries.

Manufacture
There are two processes for the preparation of furfural:

1. It can be obtained as & by-product in processes involving cellulose,
which contains vegetable matter. !

2, - It may be the end-product, in processes utilizing vegetable matier.

Czechoslovak experience lndicates that furfural wmay be prepar‘ed by hydro-
lyzing solutions containing large quantities of pentosans, which are formed
during the processing of cane and stray cellulose.

- ' The cane cellulose of the Petohaz aug'ar plant wouldbe suitable for this
purpose, and 100-150 toms of furfural could be obtained yearly.

The manufacture of straw cellulose is beihg carried on on & much larger
scale, but more complicated processes &are required to utilize the by-products
of this method.
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The other possitility would require basic changes in certain phases of
+pe agricul*ural industry.

“In agricultural alcohol production, inferior corn and potatoes are utilized
and molasses is ferwented. The available supply of these materials will de-
crease during the Five.Year Plan pecause of the developirent of agriculture and
+he use of synthetic ion-exchange resins in the sugar industry. The agricultural
aleohol industry is, therefore, forced to ser.rch for new rav.matedilals: Etrav,
potato st2lks, sunflover -seed husks, and wood SCrap. Abroad, wany kinds of
sugar sre prepared by the acid hydrolysis of these products, which shows that
the materials are quite sultable for fermentation. Furfural is obtained as a
by-product of the hydrolysis of cellulose.

If furfural is desired &s 4D end-product, the process for the extraction
of furfural from sunflower-seed husks must be used. Sunflower-seed husks con-
tain 30 percevt pentosan and LO percent cellulose, from which 14-15 percent fur-
fursl may be obtained

The process involiving sunflower -seed husks takes place in a rotary drum,
made of steel and lined with copper. It is 4 meters long ard 1.5 meters in
diameier, Under & pressure of 4-5 atmospheres, tne husks are moistened with 5-

6 percent sulfuric acid, and steam under 4-5 atmoepheres is forced through the
chamber . The drum revolves at L revolutions per minute. The mixture of furfural
and steam is led into 2 copdensation chamber, The mixture then goes into a
copper fractiona*iug column, 8 meters tall, having 30 plates. The product which
eperge: from the ‘rac *ioneting column contains 50-55 percent furfural. With
vacuum distillation, 99 percent furfural can be obtained.

It is not economical to run a plant solely for the manufacture of furfural.
The manufacture of furfursl in small quantities involves high costs. Two 40-
meter rotary drums are pecessary to produce 2 tons daily. The necessrty machin-
ery 4onld cost 500,000 forints, snd the building an additional 500,00v forints.

Thanks to this process, furfural was mapufactured during 1945-1946, with
primitive equipment. Experimznts were carried out to determine to what extent
the speed-up of the pentosan hydrolysis was Aependent on the temperature and
concentration of the acid. The quantity of steam necessary for preparing one
ton of furfural was determined. With more modern methods, the quantity required
way be reduced by ebout 50 percent

Uses

Furfural is used as a rvaw material for the production of synthetic sub-
stances, as a solvent, as & preservative and disinfectant, as & rav material
for the chemical industry, and for miscellaneous uses.

1, Production of Synthetic Substances

Among the polycondensation resins, the phenol-formaldehyde and carba-
nide-formaldehyde resins are the vest known. The application of furfural to re-
place formaldehyde in case of the bakelite resins has now been worked out. In
many ceses, the furfural resins have proved to be superior. They are heat re-
sistant, they are gnod {nsulators, and they resist corrosion. Their disadvantage
ig that colorless or light-colored resins cannot be obtained if they are used.

While 96 kilograms of furfural and 94 kilograms of phenol reacted to
form 172 kilograms of resins, 80 kilograms of formaldehyde and 94 kilograms of
phenol yielded 106 kilograms of resins. This means thet, in the case of the
first reaction, 18 kilograms of water and in the case of the second, 68 kilo-
grams of water, were 1ibersted. Auother sdvautage in the case of the furfural
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resins 1s Lunt the cing and the weyamethylenetetamine hardening can he
accompiished in one 3%7p. The #urfural resins are liquids and remain easy to
mold until “hey »r2 navdened v heat.

The

formaldehyde resins reacn the solid state by going through a
ruboeriike siag

&e

Furfura: resins ns~den hetwesn 65 and 182 degrees. Under 165 de-
grees, they are easy L0 pour {nto molds, and thus are especially suitable for
application *o the hakelite-sprinkling process.

The formsidgshyde rosing harden 9° only 149 degrees.

Tee prensl-rariural redins hsve wide application. 1In certain fields,
-y are usad 23 ninders ip the carbon brushes of

they are used ssoinsis

elestric mprors anpd & " - Jamgs to their beses. They are used
in the impregnatic e rs in the manufacture of materials re-
sistant to cliemical - The ated furfural solution peneirates pores

easily and rednoas pornsiby, Lhereny incredsing the mechanical resistance of
porous materiala.

gse of furfural resios is their appiication in the manu-
s2d in pnotachewistry, photolithography,
4oty of furtural and various ketones.

ape inseluble on cortact with light.

facture «f g nairive res
and color i phy Toew -
They arve aulubic 1o bonzeng, Dt

The cooinstype cozpound of Lignin with furfural is suitable for the
mapufacture o constructlow m3Terials To provide all the furfural that could
be uttilized in this field, wosh agrizultural scrap would have to be used for

the mauntacture of furfural

Phthelic anhydride iz used as the starting material for alkyd-type
synthetic resins, whish are used in the lacguer industry Adipic acid can
easily be substituted fov phthalic anhydride. Adipic acid is prepared by oxi-

dizing tetrahydrafurfural, and adipic a-id is the starhing material for syn-
thetic fibers apd oylown-*yoo materials.

Another type of furfural resin is obtained through the polycondensation
of furfuryl alcohol. Furfuryl aslconol is prepared by nydrogenating liquid fur-
fural. Upon the action of +emperature and acid, furfuryl alcohol becoumes resin.

Begimning iv 1993, 1,000 tons of formaldehyde cap be saved yearly
through the use of furfural, This would eliminate the use of methyl alcohol,
which is necessary in *he preparation of formaldehyde.

With tee additional use of furfural in synthetic-resin manufacture,
‘ it will be possible to obviate the jmport of 4,000 o 5,000 tons of phihalic
anhydride, or the imported naphthalene from which the required quantity of
phtbalic anhydride is produced. Thus, the basis tfor the synthetic-fiber
ipdustry, envisaged in *the second Five-Year Plan, could be laid.

2 Solvent

Furfural is especially effechive in vhe purification of lubricating
oils, of basic sycthetic -rubber ingredients, and of vegetable oils, since it
dissolves naphfthenes, sulfur compounds, aund other undesirable cowponents.
Purification of cils with furfural removes unstable hydrocarbons which form &
sludge harmful to cylinders and pistons. It also iwproves the viscosity index
of oils, so that the oils render gocd service ah both low and high tewperatures.
This is an especially important facter in the case of diesel oils, where the

’ combustion temperature plays such an important. role.
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DETTTAL

Furfurs) 1. rontesie and does not rorvode metals. It is possible to
1r 4+ 80 00 Asepess entigraede, which is 8 suitable temperature for
b exrraction of paraffip oils vurfural is suitable for the purification of
fe residoe and increases the yield by 10 percent cow-

wasn bhe disriliate
pared to other soivants,

The eo: ot Tord

ral, is indispevwssble in Hungerian lubricaticn-oil
1G5, 000 tans of heavy oils, 1,000 tons of

produztien. For 2 yeayly carput of

furfiral sre necessary ! tare production. Since the production of 5,000 tons
of guallty lubkri:a g pineesd, 1,000 cons of furfural will be required
o replice onnns
e Gyntiiet b et Troln Tty ’
A syntaei Loovabnor plant i to ba budin during the second Five-

Vear Plan, ‘Tpe b is saterial in oaynthe tic-runber production is butadiene.
The cheapest souycs of runadicnz 1s tne hutane found in natural gas, as well
ss rthe butans ~ont oL v crodusta of the cracking proces

io rh

~-1ling peint of the gas mixture is
changsd s0 ths' L7 -peT sr bhe ohrained. In this case,
curfursl containing k- perocpt WATET Lo .3, brcause water greatly stimulates
the gelecrivity ~t tne Soouent An mdvantass 01 the process is that the fur-
from the poopenricod acid particles, and not wore

With the i

e Tutadl

fural ig easy ' SEpara
Mon 1-2 periant of treoooroates ol Meeis oo be purified.

b fursih R ARG GRS R

. Sl rthe mont iepor faot problens of the lacquer industry is the
procurenenrt ol dryiug wiin . Limaed d 211 muar be imported. With the aid of
Furfural, the dryicg postion oan be aelrncton Trom vegetable oils, and the resi-
due §s very sultatas for toe mrpufae ture ol edible olls. Soybean oll especially

Tends itself to thin awrrootang @roeesEs

o Purs Ciens i of Tl o

cilylose sulfare, so-called tall olil is
safncture, is well known for its
~liginate this odor is furfural.

Taryng the py
formed. This oil, whith 3=
foul odor. The chezpest solvenr ueed

s Purification of YWood k2sin

Bo*h the papar spd soap induatries require 8opure, Light-colored
resiun which is now only exprusive, bur ditficalt to obiain.

Resinse contsin two kinds of pigments. One lends a ruby tint to the
regin and may be removed by slesn distitlaticn  The other is red and cunnot be
removed by steum distillotron . rea dye ia obtained when lye is udded, and
furfural removes this dye

The resin is dissolwed in Denzene and treated with furfural. The
two solutions, one confaining frfural snd the other benzene, separate sharply
when cold  Thus, both the pure resin and the dye can be removed, with a ninimum
loss of solvents

e. Appiication of Furfurs! in the Dye Industry

Furfural and furfuryl alcohol are exceilent high-boiling-point
solvents, used in the dye industry a&s lacquer solvents and paint removers.
Furfural and its derivatives greatly resist oxidation and arc water repellent.

Furfural and its derivatives are very useful in dissolving such in-
soluble synthetic materials &s cellulose esters, vinyl derivatives, phenol
resins, and sromatls suhstances.
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3 Preacrvative apd Disinfectant

Tn general, furfursl is a preservative and a disinfectant. It is used,
sperefore, ns a germicide, veed killer, and a protective material for plants
snd trees. Furfursl prevenis disease iu cereals and the development of bacteria
and wolds.

Furfursl bas the capacity %o penetrate very deeply. It is very useful,
therefore, in wood impregnation and ~horough weed-killing. It is more effective
ihan formsldehyde. Swimming pools can be disinfected with very small quantities
of furfural. & one-peveent water solution of furfural kills parasites on the
human body aund all mi.roorganisws vhich adhere to its surface.

Furfural is alsc more effective than formaldehyde in combating poultry
1{ce and in washing coops for the prevention of poultry diseases.

4 Furfural as a Rav Ghemicel

Furfural and irs derivatives, especially the esters and ethers of
+tetrahydrofurfuryl alcohol, are excellent sofieners.

The basic materials of wary organi: dye€ are furan-type compounds.
Malechite greem, brown, and yellov dyes wsy be prepared from furfural. It re-
dquces the costs of producticn,

Furfursl is used in important compounds in the rubber industry to
accelerate vulcanizerion apnd %o retard oxidation. The rubber industry utilizes
so-called anticressing products which increase +he elasticity of rubber.

The textile industry USES furfural as & humidifying agent. Furfursl
is usaful to the ausomobile and sirplane industries. It is used (as a fuel
additive?) te absorb hydrozerbons and prevents them from settling on the walls
of the cylinders iu the form of carbon and oil.

5. Miscellaneous Uses

pecouse of ihs humidifying properties, furfural is used in the subsur-

face construction industry It is used widely in road cons*ruction. By effecw-

"ing.. & thorough mixing of bituminous and mineral matter, it briw.gs about better
adhesion.

When furfural is used as 8 hunidifying agent end ig subjected to heat,
a resin is formed which greatly lmcreases the resistance of the pavement to
weather, Cracking stops becsuse the resins are water resistant. Furfural
lengthens the life span of roads by about 15-20 percent.

Also, becsuse of its humidifying properties, furfural is utilized in
the manufacture of abrasives. The addition of furfural makes these rroducts
much more durable. The jncreased durability is due to the action of the resins
which are formed by heat.

Comment on Dr Borsodi's Article by Dr Jozsef Marton

"Dr Borsodi is somewhat optimistic, though the possibilities are great.
1+ would tske more than one million forints, in wy opinion, to build a furfural
plant with a 1.,000-ton yearly output. Costs could be reduced greatly if the
existing sugar refineries could be utilized snd equipped with the necessary
additional equipment."
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